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(54) MANUFACTURE OF TOUGH CASE-HARDENING STEEL PARTS 

(57)Abstract: 

PURPOSE: To manufacture tough case-hardening steel parts by subjecting a steel stock to 
carburizing treatment, to hot or warm plastic working, further to reheating, and then to quench- 
and-temper treatment. 

CONSTITUTION: Carburizing treatment is applied to a low-alloy steel stock for carburizing to 
form the stock surface into high-carbon matrix structure, and then heating is applied to the 
above to austenitize the structure of the carburized layer. Subsequently, a part including the 
austenitized region is subjected to hot plastic working, such as form rolling and forging, and then 
to warm plastic working at a temp, in the region where the structure is composed of metastable 
austenite, ferrite, and pearlite or of semistable austenite and pearlite to undergo precision 
forming into the desired final shape, which is cooled down to a temp, where the structure is 
transformed into pearlite or ferrite or below prior to the following treatment. Then, rapid heating 
is applied to the above up to a temp, right above the austenitic temp, to austenitize the 
structure and, successively, quench-and-temper treatment is applied to the above, by which 
the highly wear-resistant case-hardening steel parts having a carburized and hardened layer of 
high-hardness and extremely fine austenite crystalline grains and excellent in toughness can be 
manufactured. 
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